The Mansouri-Sexl theory is a well known test theory of relativity. Tangherlini [1] produced a theory that is a limit case for the Mansouri-Sexl theory. We will show that Tangherlin's theory disagrees with the waveguide theory, predicting a different result than special relativity (SR), so, the Tangherlini theory is not equivalent with SR. We will also show that for a theory to be equivalent to the special relativity, contrary to Robertson [2] it is not sufficient to predict the same results for the MichelsonMorley, Kennedy-Thorndike, and Ives-Stilwell experiments, it must also predict the same results for a waveguide-based experiment described in Section 4 of our paper.
The Mansouri-Sexl test theory
Various test theories differ in their assumptions about the form of the Lorentz transforms. The main test theories of special relativity (SR) are named after their authors, Mansouri and Sexl [3] [4] [5] . These test theories can also be used to examine potential alternative theories to SR -such alternative theories predict particular values of the parameters of the test theory, which can easily be compared to values determined by experiments analysed with the test theory.
The Mansouri-Sexl theory of the Doppler effect
In his 1905 paper, "On the Electrodynamics of Moving Bodies" [6] , Einstein produces an interesting blueprint for deriving the general formula for the Doppler effect. He starts by considering a generic electromagnetic wave of phase Φ, frequency ν − ω/(2 π), and of wave-vector (l, m, n) propagating with speed c towards the origin O of a frame K. From the perspective of a system K, of coordinates (x, y, z, t) the phase is Let k be a system moving with the speed v along the positive x axis of K (see Fig. 1 ). We want to determine the form of the phase from the perspective of k, departing from the light source. Since K and k are in a translation motion along the x axis with respect to each other we replace the Lorentz transformations in Einstein derivation: with the corresponding Mansouri-Sexl transforms
The Tangherlini transforms [1, [7] [8] [9] are a particular case of the Mansouri-Sexl transforms in the case
In this particular case the Mansouri-Sexl transforms (3) become the Tangherlini transforms:
We stress once again that the Tangherlini theory is not a test theory of SR, it is just one of the many theories claimed to be equivalent to SR. In (3) (X, Y, Z, T ) represent the coordinates in the preferential frame Σ while (x, y, z, t) are the corresponding coordinates in the lab frame S. c is the (anisotropic) light speed in S while c is the isotropic light speed in Σ. In the preferential frame Σ
In the lab frame S, the phase φ must have a form similar to the form (6):
In the lab frame, by comparing (6) with (7) we obtain the Mansouri-Sexl aberration formula and the Doppler shifted frequency for a receding light source [10, 11] : and, for approaching the light source
The formula
represents the general formula for the Mansouri-Sexl Doppler effect measured in the lab frame S where Γ(v) = 1/a(v) and β = v/c, and c is the isotropic light speed in Σ. A quick sanity check shows that in SR a = 1/γ resulting into Γ = γ and so ω = ω γ[1 − (v/c) cos θ], in perfect agreement with Einstein's derivation [6] . For the case of the Tangherlini theory Γ(v) = γ(v) and the Tangherlini Doppler effect is identical with the special relativity one. Therefore, the Tangherlini theory will predict the same outcome as special relativity (SR) for the Ives-Stilwell experiment.
The Ives-Stilwell experiment
As seen in [6] , the general form of the longitudinal Doppler effect, where the emitter path makes an angle θ with the line of sight is
for the receding wave (red shift) and
for the approaching wave (blue shift). Substituting θ = π/2 in (11) we obtain the transverse Doppler effect (TDE) formula ω t = γ ω 0 . The problem is that for low ion speeds ω t is very close to ω 0 . Ives and Stilwell came up with a very clever scheme of separating the very small transverse effect directly from the much larger longitudinal effect. Let
Looking at Fig. 2 let δω R be the total red shift of the receding wave and let δω A be the total blue shift of the approaching wave with respect to the reference ω 0 . Then
δω R = (γω 0 −ω R ) − δω t = β γ ω 0 cos θ − δω t . (15) Ives and Stilwell could measure on a spectrograph the quantities δω R and δω A because they represent the deviation from the reference value ω 0 . From (14) and (15) they obtained
By taking the sum
Ives and Stilwell calculated the speed v of the ions from
Arranging for θ to be very close to zero they obtained
Solving (19) for u Ives and Stilwell produced the graphs δω t as a function of the ions' speed u, a very clever way of separating the transverse Doppler effect (TDE) from an experiment that is essentially longitudinal.
The Tangherlini theory for electromagnetic wave propagation in waveguides
An earlier paper by Gagnon [12] makes clever use of the Earth's revolution around the Sun and of the Earth's diurnal rotation. Let v represent the Earth revolution speed. Let Σ(ξ, ψ, ζ) represent the preferential reference frame from the Tangherlini theory. In the lab frame, according to [13] the Tangherlini transformation of the standard [14] wave equation
where E = E(x, y, z, t) = u x E x +u y E y +u z E z . From wave theory we know that the solution for equation (20) is of the form
with the boundary condition
Let X(x) and Y (y) be two functions continuous with continuous second order derivatives. The problem is now reduced to finding the solution for the differential equation
with the boundary conditions
where
Assuming XY = 0 we can divide expression (23) by XY :
Since X(x) is a function only of x and Y (y) is a function only of y and since the left-hand side of (26) is a constant it results immediately that
must have a solution of the type
i. e. two differential equations of degree two with imaginary coefficients follow, each producing the characteristic equation 
X(x) = C 1 e ir 1 x + C 2 e ir 2 x = e 
